Acute pancreatitis is an acute inflammation of the pancreas and, according to the 2013 Revised Atlanta Classification, the majority of cases have only a mild clinical course without organ dysfunction. The primary objectives in the treatment of acute pancreatitis are essentially relief of pain, electrolyte and fluid support and energy intake other than removal of the causal agent. Even if in Italy gallstones especially are the predominant etiological factor, there are also less frequent causes associated with acute pancreatitis and we believe that the case of acute pancreatitis associated with massive incarcerated paraesophageal hernia involving the presence of the body and tail of the pancreas in the thorax is worth reporting.
Introduction
Acute pancreatitis is an acute inflammation of the pancreas and, according to the Revised Atlanta Classification released in 2013 it is classified as mild (no presence of organ dysfunction), moderate (with transient less than <48 hours organ dysfunction) or severe (with persistent organ dysfunction). 1 The primary objectives in the treatment of acute pancreatitis are essentially: pain control, electrolyte and fluids support, energy intake, and removal of the causal agent, attenuation of inflammation, and prevention and eventual treatment of local and systemic complications in necrotizing forms. 2 Gallstones are the predominant etiological factor especially in Italy followed by alcohol abuse. 3 However, there also less frequent causes associated with acute pancreatitis and we believe that the case we describe is worth reporting.
Case Report
A 27-year-old male was admitted to our Emergency Room (ER) suffering from extensive abdominal pain which was dull and crampy in nature and associated with nausea and episodes of vomiting without blood. On the four days prior to admission, the pain with the same characteristics had been spasmodic but, after physical exertion in the swimming pool became continuous and intense with a value of eight on the visual analogue scale from 0-10. 4 His past medical history was unremarkable. In ER, blood pressure was normal (120-80 mm/Hg), temperature was 36°C, heart rate 78 bpm, respiratory rate 18, O 2 saturation 90% in ambient air. On physical examination the abdomen was soft with mild epigastric tenderness and normal bowel sounds. Both cardiovascular and pulmonary examinations were normal. Blood tests revealed an increase of WCC (23,340 mmc), amylase 677 U/L (upper reference limit 100 U/L), lipase 1,602 U/L (upper reference limit 67 U/L); liver and kidney functions were normal as were serum electrolytes and C-reactive protein level. Chest and abdominal x-rays revealed the presence of a large hiatal hernia containing some intestinal loops in the thorax ( Figure 1A) ; marked gastric dilation was also present ( Figure 1B ). Thorax and abdominal contrast enhanced computed tomography was performed confirming the hiatal hernia, the presence of the stomach with air fluid level, the first part of the duodenum, spleen, body and tail of the pancreas in the thorax ( Figure 2) ; a peripancreatic fluid collection was also present. Laboratory and imaging examinations were highly compatible with acute pancreatitis. The APACHE II score was less than 8 and the pancreatitis was classified as clinically mild. 5 The patient underwent medical treatment with fluids and analgesics for the first 48 hours and the pain progressively subsided; subsequently a surgical approach was carried out consisting of the reduction of viscera in the abdomen and the reconstruction of the diaphragm by direct plastic surgery. The patient's clinical course was uneventful ( Figure 3 ) and one year after, he had no further attacks of pancreatitis.
Discussion
We have reported a rare case of a massive incarcerated paraesophageal hernia involving the presence of the stomach, the first part of the duodenum, the spleen and the body and tail of the pancreas in the thorax causing acute pancreatitis. The past medical history of the patient was unremarkable, thus it is impossible to say whether he had a congenital Bockdaleck or a hiatal hernia. Anyway, the pathogenesis resulted from the obstruction of the distal pancreatic duct after displacement of the pancreatic head and body into the thorax as part of a type IV paraesophageal hernia. 6 The traction on the pancreas, due to acute distension and volvulus of the stomach, might have had also a role in the genesis of pancreatitis. 7 Hiatal hernias are usually classified into the following types depending on the extent of herniation and the position of the gastroesophageal junction: type I, sliding hernias; type II, paraesophageal hernias; type III, mixed sliding and paraesophageal hernia (with elements of both types I and II) and type IV, herniation of Case Report additional organs (such as colon, spleen, pancreas and small intestine, which enter the hernia sac). 8, 9 Type IV paraesophageal hernias account for 0.1% of all types of hiatal hernias 10 and it is also known as giant hiatal hernia. Our patient initially underwent medical treatment according to the guidelines on acute pancreatitis. 2 Subsequently, to remove the cause of further pancreatitis attacks we decided to operate in order to repair the hernia according to the guidelines which suggest that all symptomatic paraesophageal hiatal hernias should be repaired and this constitutes a strong evidence. 6 Post-surgery imaging showed how successful the operation had been. Complications such as volvulus, occlusion, ischemia, or even perforation can, however, occur. 8, 11 Some cases of this rare cause of acute pancreatitis have been reported in literature in the past. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] Migration of pancreas in the thorax has been also reported not associated with acute pancreatitis [25] [26] [27] [28] [29] or with symptoms of mechanical cholestasis such as mild jaundice, pruritus, diarrhea and fatigue. 30 In the majority of cases a herniated pancreas may be the body and the tail and in fewer cases the tail alone. Standard preoperative investigations include a CT scan of the chest/abdomen, 12, 18, 20, 22, 23 magnetic resonance of the abdomen, 24 an upper gastrointestinal contrast study and upper gastrointestinal endoscopy. 31, 32 Magnetic resonance may offer the opportunity to investigate the pancreatic and bile ducts in these rare cases. 24 The
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Case Report Oliver et al. causes postulated for acute pancreatitis are repetitive trauma associated with pancreatic movement across the hernia, ischemic compromise of the vascular pedicle, and intermittent folding of the main pancreatic duct. 12, 13, 18 The majority of patients have undergone surgery to repair their hernia and only a small number of patients have undergone conservative treatment as they have refused surgery. 19, [22] [23] [24] 
Conclusions
In conclusion, this is rare case of acute pancreatitis may be due to an incarcerated paraesophageal hernia involving the presence of the pancreas. As reported in Table 1 , the association of acute pancreatitis and hiatal hernia is very rare; to our best knowledge only 13 cases have been reported in literature and their number increases over the years; there were mainly patients of advanced age and the clinical course of pancreatitis was usually mild, according to the revised Atlanta criteria. 1 However, the causes of acute pancreatitis are not well-defined and may be due to repetitive trauma associated with pancreatic movement across the hernia, ischemic pancreatitis secondary to the vascular pedicle and intermittent folding of the main pancreatic duct. A conservative treatment is the preferred therapeutic approach in acute pancreatitis, but when the condition has a mechanical cause the possibility of emergency surgery should also be considered, in order to prevent both the consequences of a prolonged pulmonary collapse and further pancreatitis attacks.
